DISTRIBUTION RELIGION 


THE IMAGE PROCESSOR MAY BE COPIED BY INDIVIDUALS AND NOT-FOR-PROFIT 
INSTITUTIONS WITHOUT CHARGE. FOR-PROFIT INSTITUTIONS WILL HAVE TO 
NEGOTIATE FOR PERMISSION TO COPY. I THINK CULTURE HAS TO LEARN TO USE 
HIGH-TEK MACHINES FOR PERSONAL AESTHETIC, RELIGIOUS, INTUITIVE, 
COMPREHENSIVE, EXPLORATORY GROWTH. THE DEVELOPMENT OF MACHINES LIKE THE 
IMAGE PROCESSOR IS PART OF THIS EVOLUTION. I AM PAID BY THE STATE, 


AT LEAST IN PART, TO DO AND DISEMINATE THIS INFORMATION; SO I DO. 


As I am sure you (who are you) understand a work like developing and 
expanding the Image Processor requires much money and time. The'U' 
does not have much money for evolutionary work and getting of grants 
are almost as much work as holding down a job. Therefore, I have the 
feeling that if considerable monies were to be made with a copy of 
the Image Processor, I would like some of it. 


Put in your own method of returning energy to me here: 


Of course enforcing such a request is too difficult to be bothered 
with. But let it be known that I consider it to be morally binding. 
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Box 4348 

Chicago, Illinois 60680 5 

Office phone: 312-996-8689 Ect Ge, fs 
Lab phone: 312-996-2312 


Messages: 312-996-3337 (Department of Art) AL tH ) 


Much Love, 


NOTES ON THE AESTHETICS OF 'copying-an=Image Processot': 


Being a ‘copier of many things, in this case the first copier of an 
Image Processor, I trust the following notes to find meaning to future 
copiers of Image Processors: 


First, it's okay to copy! Believe in the process of copying as much 
as you can; with all your heart is a good place to start - get into 
it as straight and honestly as possible. Copying is as good (I think 
better from this vector-view) as any other way of getting ':there.' 


The more you 'buy' the 'copying' of Sandin's encoded intelligence in 

the I-P, the more you will learn about the man-and-machines. Don't 

try to make improvements; you'll make it only worse if you modify what 
already is best, even if it doesn't appear to be the 'best' to your 
mind's eye. It bothers me very much to see 'folk' laying onto Dan, 
suggestions of improvement (supposedly) without a thorough giving-in-to 
understanding of the I-P design. Please realize, that if you 'had-it' 
to do it you would not be building (copying) an I-P to begin with; 

you would have done it yourself along time ago...so get to work copying- 
-as-usual. 


Dan's evolutionary design of the I-P comes from a very high and tho- 
rough CONSCIOUS systems--design-intelligence-level. If you deviate 

in the process of 'copying' and then Dan makes an improvement on his 
I-P, you will most likely find it quite frustrating in updating your 
instrument due to your I-P being incompatible in detail to the original. 
If you get yourself in a jam, then you have to go to Dan and "S$PEND' 

his time getting you out of it. 


So...after all this: the Art of 'copying' is a good form to try on 
for a year or so while you get into building your Image Processor...enjoy. 


PEACE/ASCESIS (love) : 


Phil Morton 


Cet Tie 


3 This edition of the document-— 
ation was paid for by a grant 
from the Illinois Arts Council. 
Thank you, Ill. Arts! 
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A’ bunch of miscelaneous notes - 


If you didn't send postage, send it in stamps, money or check, or any 
thing else of comparable value Kourny ise han eiurnineas value); postage 
costs me $2.00. Lee eZ 

Anv Cop, pu trategecd) Gost Ae 1g 
The master parts list ah alee e minimum order to complete the Image 
Processor. It is necessary to order more than the minimum of nearly 
everything. Parts may be damaged in assembly or may be defective. 
Although the Image Processor is very reliable, replacement parts are 
necessary for maintence. Furthermore, I attempt to design with a 
minimum of different parts, therefore new modules or modifications 
of modules are likely to use the same parts. With the exception of 
the hardware and the most expensive components, I reccommend ordering 
many extra. 


If you need clarification on details; CALL (or send video tape). 
Don't write; I hate to write. ST RUE 


New corrections and WEE von are forth-coming in a few months. Ae 


ready to build, send self addressed stamped envelope csarnehenie al: 78 
' Mention the last date of corrections you have. 


CORRECTION OF ERRORS IN DOCUMENTATION 


Master Parts List: 


The following- 
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BRIEF SYSTEMS LEVEL DESCRIPTION: 


The IP physically is an array of a minimum of approximately 24 
modules (aluminum boxes), representing approximately 40 electrical 
modules. 


The documentation that follows’ is simply a description of how to build 
the aluminum boxes; the system is considerably more powerful than 
the sum of the boxes. 


On paper a description of how the IP works is more difficult than I 
am prepared to do. It is best communicated on video-tape; send me 
a video tape of you best stuff and I will send you a video tape on 
the IP, and/or send blank tape and $5/hr. (2 hours should do ties) 


But in brief, the Image Processor accepts signals = + .5 volts 75 ohm 
including video signals. These signals (images) are distributed into 
(usually) a number of processing modules and then (usually) mixed out 
into a standard color encoder (output module). Since most of the 
processing modules are voltage controllable and control voltages and 
images are interchangeable, fantastic combinatorial power is possible. 


The ‘'classic' Image Processor contains 8 adder-multipliers, 3 function 
generators, 3 comparators, 3 amplitude classifiers, 4 oscillators, 

3 differentiators, 9 references, 1 sync strip and camera input, ‘ 
3 inputs, 1 sync generator, 1 color encoder and power supplies. These 
refer to electrical modules and not aluminum boxes. This constitutes 

a very powerful processing instrument and because of systems power level 
(inter-connect-ability) , I recommend building approximately this much. 


~ 


MC 1445 Gain Controlled Anplifier (multiplier): 


Detailed information on this integrated circuit is available from 
-Motorola Linear Integrated Circuits Manual, available from Motorola 
or some Motorola distributors. 


This I.C. is a four input gain controlled amplifier and is used 
throughout the IP. Pin (4) is the inverting input to channel A. 
Pin (3) is the non-inverting input to channel A. Pin (5) is the 
non-inverting input to channel B; pin (6) is the invertin input 
to channel B. Non-inverting output is available at pin C7; and 
the inverting output is available at pin (1). 


Which input channel is connected to the output is controlled by the 
gate voltage at pin (2). If this voltage is high (greater than 1 volt) 
channel B is on; if the gate voltage is low (0 volts) channel A is 
connected to the output. The gate voltage produces continous control 
over the gains of the channels such that .5 volts causes both channel 
A and B to be connected to the output with 1/2 gain each. Full gain 
is approximately 10. 


Power supply voltage (+5 volts) is connected to pin (9) and (-5 volts) 
is connected to pin (8). Nocther pins are used. 
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CA_3030 operational amplifier: 


The CA 3030 op amp is used through out the IP. Detailed descriptions 
of the device are available in the RCA Linear Integrated Circuits Manuel. 


The book can be gotten from RCA or some distributors of RCA integrated 
circuits. 


What follows is a brief description of the I.C. 

The Op Amp has a very large gain (4000). Except in the comparator 
circuit, this gain is reduced by feedback of a percentage of the output 
signal pin (12) to the inverting input signal pin (3). A signal to be 
amplified is applied to pin (3) and will be inverted in the output, or 

it is applied to pin (4) and is not inverted. Pin (2) is grounded always. 
Pins (1,14,9,10,11) have to do with compensation for the amplifier which 
controls the tendency of the amplifier to oscillate (put out a signal of 
its own). The positive supply voltage {+l2v.) is applied to pin’ (13); 
negative supply voltage (-1l2v.) is applied to pin (6). Pin (8) is 


sometimes connected to the output pin (12) to increase the power available 
from the I.C. 


In simple inverting amplifier circuits, the voltage gain of the amplifier 
is the ratio of the feedback resistor between pin (12) and pin (3) to 

the input resistor connected from the input signal to pin (3). 
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INTEGRATED CIRCUITS 


Dual Inline Packages (DIP) 


TOP VIEW: 


14 


Knotch or dot indicates installation 


(2 (2 ww ]d 98 


2) 3S 455 16a7 


direction. 


IDENTIFICATION NO. (example): 


MC 1445 L 


“> Prefix indicates manufacturer. 
Type. 


Suffix indicates case or temperature 
range or detail specifications. 


TRANSISTORS 


TOP VIEW: 


O 


> OR> 


Physical cases will vary with 


-OR- 


the manufacturer. 


Check and match carefully the 
emitter, base, collector (EBC) 
leads with the NPN & PNP character 


of each transistor type. 


Leads typically have to be bent 
for proper and convenient Insertion 


into PC Board. 


IDENTIFICATION NO.: 
(only two transistors used in entire system) 


CAPAC I TORS 


Ceramic Mica Pol yestor 


ay 


Installation direction makes 


no difference. 


SYMBOL : 


— 


2N 4123 (NPN) 
2N 4125 (PNP) 
SYMBOL: 
Cc E 
8 (NPN) (Pre) 
E c 
Electrolytic 


Installation must have correct (+) and (-) 
orientation. 
SYMBOL: 


The STANDARD DRIVER is a complimentary current amplifier with voltage gain less 
than 1. It is used so many times in the I-P. that it is abreviated: 


DIAGRAM: (1av.) 


(-I2) 


COMPONENT SIDE VIEW: 
ABREVIATION: 


iN OO 


DIODES 
COMPONENT : a 


Band or dot braless the 
cathode (-). 


SYMBOL: 
—>i-- 


Direction of current flow is 
from (~) to (4). 


IDENTIFICATION NO.: 
(only two signal diodes used in 


IN 914 entire system) 


1N 270 


=e STRANDED 


1b GAUL. OR WeAvIER, 
— COLDER CODE 
AS BELOW 


come 67 


COLOR CODE FOR POWER BUSSING 


BLACK .(47) 
ORANGE ( ) 
WHITE (¢ ) 
RED (+12v) 
BLUE (-12v) 
GREEN (+6v) 
GRAY ( ) 
YELLOW (+5v) 
VIOLET (-5v) 
BROWN ( ) 
NOTE: All power supply lines into PC 
board are by-passed to ground (#%) 
with al0O“F 25wvde electrolytic 
capacitor (indicated in pictorials 
only). 
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peernt 


ae ///2 |) ae, 
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ZENER DIODES — \ 
COMPONENT: —. ———___1} 


Band or dot indicates the 
cathode (-). 


SYMBOL: ; = 


In normal application (+) supply 
voltage is supplied to cathode 
and (-) supply voltage is supplied 
to anode. 


IDENTIFICATION NO. (example): 


IN 5338 B 


Indicates tolerance. 
Uy 
Type. 
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POTS and JACKS MOUNTING 


| 
—— ee | 
=| oe PAMEt FACE (COOss ceo. Ulew) 
SIDE VIEW: | 
| 
(Pot) 
| 3/g"" HOLE-IN- RACE 
| 
| 
i | a ne 
LOCKWASHER! | | = —— 
| ( 
{ 
( Pies 4 or 5 around the inside of 
| front panel; anticipate connections so as 
Ha —— 
I= (BNC JACK) 
a Wi HOLE-in-Face 
i 
1 | S\ WUT 
{| : 
(1 \ Nsot-PER TAR (+) 
ae LOCKWASHER 
BACK VIEW: SYMBOL: 
BR B ae 
(Pot) ap oR 
WN | 


Ss 
A B CW = clockwise 


4-40 screw « 


star washer 


extra PC board 


star washer 


3/4" spacer 


4-40 screw with head cut-off 
making a 'threaded-shaft' screw-able 
into both spacers 


is dead-on with center line of module. 


TYPICAL 'extra' PC BOARD MOUNTING 


Cj) 
tS star washer 


PC board 


NOTE: Use additional washers for proper spacing when necessary; make sure 
that middle board 
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SPACERS 


‘301s 1431 *Ove 
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ADDER MULTIPLIER: 


- The adder multiplier is used to add (superimpose), fade and gain control (multiply) 


signals. 

JI1, JI2, JI3 and the inverted signal of JI7 are added together to form input channel A. 
J14, 315, JI6 and the inverted signal of JI8 are added together to form input channel B. 
The knobs above the connectors control the gain (contrast) of each individual input. 


The amount of channel A and B mixed into the output, JOl through JO4, is dependent 
on the position of R9 and the voltage inputted to JI9. 

The effect of the knob position and the voltage are additive; the knob to the left 
and/or a maximum negative voltage on JI9 will cause channel p to be outputted only, 
similiarly, the knob to the right and/or a maximm positive voltage will cause 

A to be outputted only. 

The knob at approximately the center with no voltage applied to JI9 will cause 
half-of channel A and half-of channel B to be added together and outputted. 


TEST STUFF: 


The adder multiplier should have a net gain of slightly greater than 1. 
That is, a (+) or (-) .5 volt signal into the module should result in an undistorted 
output of approximately the same magnitude into a 75 ohm load. 


With no input the output should be approximately 0 volts (+ or - .05 volts). 


Adjust 20k trinmer pot so with R9 in center position and no input to JI9 channel A 
and channel B have equal gain. 


Cl* STUFF: 


The capacitor, Cl, is used to filter the bias controd R9. One may choose a value 
which will vary the 'feel' of the knob. 
20uF is a minimm value which will remove some noise... 
50uF is the minimm value that I use; it doesn't affect the feel of the knob... 
100uF removes some shakiness of the hand (included in the parts list)... 
500uF is Phil's recommendation (very slushy feeling)... 
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2 Sese1beb 
4 s2e5"1165 
© Se5eleve 
= a oe 
6 2e5"icos 
on ane enna 
j Sese1556 
a S425eldel 
5 se5ei5ce 
é Ses-1350e2e 
3 Se@s=14u9 
1 S25"1550 
1 beédselous 
6 1@F 454 

1 GFubYy 

1 Ler 9800 

S L4r 592 UM15<4174 
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15 SIP LSS T 13-236 

1 

4 Koso /mleUCe Malad 

4 ReE@67e],a0CaMeL ad 

1 roebfe Leb CaMales 

1 Rome 7eveuCeMeOed 


L4=JANS7TS 
10 QOnM, 1/4 Ww RES | e6 
75 OFM, 1/4 W RES 
100 Grit, 1/74 RES 


e7™ UNM, 1/4 W RES | .d6 


lkY uM, 1/4 Ww RES PRSD) 
Selmurnt, 1/4 w KES 246 
Jin Unit, 1/4 W KES ae 
470 UNM, 174 W RES | .d6 
geahinn, 1/4 W RES | odo 
15K Unm, 1/4 W RES] .26 
27a Uni, 1/4 W RES | 46 


OHM POT 1/4SFAB)1.71 


UhM PUT 1/4SFT [1.45 
TRIM BU=MT 


470 PF,UIP@MICA CAP,32 


co) PresUiP=MICA CAP,36 
14mg MmPF,e@SVLC,ELEC, 224 
«COS 


STILeOIubE 
GERM=ULODE 

MPN TRANS 

PNP TRAWS 

UIP UP=AMP,RCA 
UlP valheCUNt,AMP 


VSIO PC BOARD 
Sparen ES 


(Stes cece enemminentcinaleery 
bVC,rM@CHS,MT, 72 
CHASSIS, AMmFACE 3.25 


KNOB, BLALK/INLAY299 00 
KNUB,;BLACK/INLAYSIL[ Qu 
NNO, BLACK/INLAY Lau eu 
KNOB,BLA/INLAY 299 11,88 
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CuMPAR IP . A7=GCEC#75 ” PAGE 1 


Ses-1de i eA Ww RES ae A COM 
S Sez ]1 17 , 1/4 W ReS] .¢o A CGM 
> Saegias mie, LO w RES 26 A CaM 
3 S23-11e5 75 Unni, 17/4 W RES] .@6 A COM - 
F-} aeam=leve i134 Unit, 1/4 W RES] .@6 A COM 
S) 3eo-1356 1K UNM, 174 W RES 026 A COM 
4 $25=1522 19 GH, 1/4 W RES| .Ge a | com 
3 10F473 1 503UA 50K OHM POT 1/4SFAB Zeal N COM 


ai Ssedvia i t sTheyluve COM 
3 1 Mid rAN Ve) LOVE c CoM 
3 COM 
5 PNP TRANS ] cam 
Cs -ASG30 ulP UPRANP, RCA ro cam 

43 5 PwC SOARD COM 
18 S2P os 1$-25% 1G FaelHS MT. ete N CoM 
it uraSsis,COMP=FaCe 18,25 oG COM 
3 RB-67-1-DC-M-L-9 KNOB, GRAY/LINE, 9-BL 1.00 R COM 
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FUNCTION GENERATOR 


The function generator generates an output which is an arbitary function (with up 
to two points of inflection) of the input at JIl. This results in an effect that 
is similiar to but more camplex and controllable than photographic: solerization. 


The function is controlled by Rl, R2, and R3. 

RL controls the slope of the function for large negative inputs. 

R2 controls the slope of the function for inputs near 0 voltages. 

R3 controls the slope of the function for inputs of large positive voltage. 


Clockwise is positive slope; counterclockwise is negative slope. 
There are three electrical modules in one chassis box, so replicate work three 


times. Remember to buss (connect) +12 and -12 and ground wires from middle board 
to top and bottom board. Soldering directly to the foil is convenient. 


TEST STUFF: . 


The 20K trimming resister on the VS5 board is adjusted such that no input results 
in 0 output voltage + or - .05 volts. 
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rBaGEeNnjtP FUNCTION GENERATOR PARTS LIST 1@=DECe75 


3235" vod 16 UM, 1/4 W RES e46 A FGN 
SP#oeifoS 73 OMe, 1/74 Ww RES 226 A FGN 
a2o“l2ue Leo CHM, 1/4 W RES ave A FGN 
329"1248 e224 UrM, 1/74 W RES 246 A FGN 
32971336 KG CHM, 1/4 W RES 206 A FGN 
Se3—-t301 4.1K0HM, 1/4 W RES 206 A FGN 
523-1407 S.iKURM, 1/4 W RES 246 A FGN 
“S2a"1522 1AaKKGHM, 174 W RES 206 A FGN 
S2r"l7u3 senKkUrmM, 1/74 W RES 206 A FGN 

325-1907 2.eMUKM, 1/4 W RES Pal) A FGN 5 
are 1asue 1u8 Lm POT 1/4SF a6 2.21 N FGN 
par asda 33549¢ 228 TRIM 80eMT 265 N° FGN 
WWF 169 VM>o=Zeun PF,OITPeMICA CAP,36 N FGN 
V4r 957 uMS=ezuGl 26 Fr,UlFeMICA CAP,18 N FGN 
b4ir pe wit Sea1ey a? FR,OIPSMICA CAF,322 N FGN 
OTF $37 roCeys52 .O1 mP,OsCeCeR CAP, ,&5 N FGN 
MlLdel2ed 7FeGel24d 120 MF,eSVOC,ELEC, .24 A FGN 
29$-3914 lNyLSe Sluetlope 219 A FGN 
LWe7e GERM=O LOVE FGN 
en4.es NPN TRANS see $ FGN 
enaleds PNP TRANS eal] s FGN 
CA SUSY VIP UP sArP, ROA 1.32 $ FGN 
vo & Pet SOARD FGN 
Seed S37 1$=246 biG pEM<CHS MT. 7a N FGN 
CHASSIS,F.G. FACE 8.25 DG FGN 


RB-67-1-DC-M-L-9 KNOB; #299 ,WAT-BLACK 
INLAY , IND. ZwHITS 


-9 /sHITe 1,00 R FGN 


DIFFERENTIATOR 


The differentiator produces an output which is proportional to the rate of change 
of the input signal. Fast rates of change correspond to edges in a picture and 
are preferentially amplified by the module. 


JI6 amplifies only the sharpest edges... 

JI5 amplifies the sharpest edges and slightly softer edges... 

JI4, JI3 and JI2 amplify progressively softer and softer edges until by JI1 almost all 
of the whole picture is amplified. 


There are three electrical modules in one chassis box. One diagram is supplied, so 
replicate work three times. Remember to buss (connect) +12, -12 and ground from the 
center board to the upper and lower boards; soldering directly to the foil or 
connecting corresponding bypass capacitors is convenient. 


TEST STUFF: 


The module should amplify high frequency (greater than 20 kHz) sine waves with 
greater gain than lower frequency sine waves. The sine waves should be undistorted. 


Square waves should be differentiated; that is, there should be a positive spike 
associated with the rising edge of the square wave, and a negative spike associated 
with the falling edge of the square wave. 


No input should result in 0 volts output + or - .05 volts. 
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ADDENDUM 


This addendum provides brief data for an optional differentiator (opt. diff.). 
oF The opt. diff. has some trade-offs compared to the original differentiator (orig. diff.). 
Consider the following and evaluate for yourself: 


In the orig. diff. you input a signal via any 6 BNC inputs (JI1l-thru-JI6); 
and, in the opt. diff. you input a signal to 1 BNC input (JI1), control its gain 
with Rl, and its differentiation constant via a variable capacitor (VAR. CAP.). 
The VAR. CAP. will give you the same approximate differentiation constants as 
JI2-thru-JI6 in the orig. diff.; but, will not give you the largest differentia- 
tion constant available at JI1 in the orig. diff. 


PART NUMBER FOR THE VAR. CAP. IS: ALLIED #695-2300 (7.2pf-151pf) $9.00/ea. 


SCHEMATIC for opt. diff. - _ FRONT FACE for opt. diff. - 
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322-1864 o Onn, 


deaemLicd 5 Ui, 


daw OMT, 
S2eoel4o7 S,1LNUMA, 
S2@3"1522 i1aKKOnN, 
323e15e¢8 LinkOnm, 
Lar leo7 UMSedoud PF, OIF eMICA 
Lar 3a4 UMLSeLeay PF,GIP=MICA 
Umi S=taad PE,OIP@MICA 
UMUSeeaas 2a Pr ,ulPeMICA 
UM1S"=SubJ b Pr,ulPemMICAa 
omisetyts PF, UIP@MICA 
OmLsea17¥ $78 PF, OTPemMIca 


TOU@1H38Z eJL MP, DolaCeR 


Lsslan siveuline 
2\41e3 HPN TRANS 
anaies PAP TRANS 
CASaaa uLP GP=<AmMP,RCEA 


ONC, FMeCAS SMT, 


VS 3 PeC dOARD 


CHASSIO,UTF eFACE 


SYNC STRIPPER and CAMERA INPUT 


This module performs several related utility functions. 


A video signal is inputted to JIl; this signal is clamped and sync suppressed 
and is available at JOl, JO2, JO3 and JO4. This part is identical to one-third 
of the INPUT module except. the composite sync is generated internally (consult 
INPUT module documentation for explanation) . 


In addition, the video signal inputted at JI1 is separated from the sync information 
by the sync strip card. The vertical sync is filtered and amplified by the 
vertical filter-amp and distributed to output jacks. 


Similiarly, the horizontal sync information is filtered and amplified and distributed 
to output jacks. 


Burst flag and blanking information is regenerated from the horizontal and vertical 
syne and distributed to output jacks. 


Vertical sync (-4v.) is available at Jo13, Jol4 and at pin#2 of the EIAJ (6-pin) 
camera connectors. 


Horizontal sync (-4v.) is available at J69, JO\Oand at pin#5 of the EIAJ (6-pin) 
camera connectors. 


Blanking is available at JOl1 and JO12. Burst is available at JO5 and JO6 


The video signal (from the camera) with camposite sync is made available at the BNC 
connector above the corresponding EIAJ (6-pin) camera connectors. 


When this module is used, the sync for the IP is stripped from the video signal 
inputted to JI1. If a camera is used for this purpose it should of course not 
be be sunk to the IP; but must be internally sunk or sunk from a non-IP source. 


TEST STUFF: 


R2 and R3 should be adjusted the same as Rl and R2 in the INPUT module. . 
The trimmer on the vertical filter amp should be adjusted so the vertical signal 
out is the same length as the vartical sync present in the original signal. 


The trimmer on the horizontal filter amp should be adjusted so the horizontal signal 
out is the same as the horizontal sync in the original signal. (NOTE: these adjustments 
are hard to make, but are not very critical in timing). 


R4, front panel associated with the sync stripper, should be adjusted to minimize 
any jitter in output picture. 


The blanking and burst amp is a set of three identical circuits except 
for the timing capacitors. Referring to the schematic diagram, the 
first half of the 9602 sets a delay time to the pulse and the second 
half times the pulse. 


In the case of the burst flag RIT sets the delay from the beginning 
of the horizontal sync pulse to the beginning of the burst flag, and 
R2T determines the length of the burst flag. 


In blanking, R3T sets the delay from the beginning of the horizontal 
syne pulse to the beginning of the blanking pulse for the next 
horizontal line. This period is slightly less than on horizontal 
line. R4T sets the length of the blanking pulse. 


Vertical blanking is similiar with R5T setting the delay from the 
beginning of the vertical sync pulse to the beginning of the vertical 
blanking interval. R6T sets the length of the blanking interval. 


To adjust all of these, feed into the module a high quality video 
signal (from a clearly received broadcast station or from the color 
encoder in the IP driven by a high quality sync generator). Adjust 
the output pulses from the synt strip to be identical with the 
pulses from the standard source. 


HINT: start with all pots turned nearly full clockwise (minimum 
resistance). If the resistance is too high the device stays on all 
the time and if the resistance is too small, pulse may be too short 
to be seen on an inexpensive osscilloscope. A dual-trace triggered 
osscilloscope is preferred but a single trace scope can be used. 


> <— BURST 


pens A 


ay morn } 
i 


iw * 


‘ 
‘ 
‘ 
1 
' 


7. tg! 'e- HORZ, ST MC 
as 60 micro sec.) eet 


wi 
es 


ea <—NORZ, BLANKING 


a 


A ( NS ESVING 
HORS: ee es VERT. 
SWC — 
{ 


‘ { 
/ 


' VERT. BLANKING 


Iola 


Ror 


Neer 


mee | 


| see. 


ot 


Src wRPFER 


| 
| 
GR es 
| | 
Hsaettecs | 
leyal 
yal ! 


Andnt 


mb ror N70be Ole 
GHbE 


dro oo! 


sems?§ —O 


ea 


| 
) 
| 
| 


f 
i 
4 


. 4 
s TS 


OL ‘AZ 


[zu #12 


IJ 


mer er 


inert 


Nee 


fey? te 
oL Azle] 


] Leh OG £4 7. 
S, ‘ ; } i 
est ineeerts o Ba Rakte ace 


non] waanv2 & zeddlyls INAS 


*anlad Aw190ZI480H do 
HPA da isvlay 4g! 


A 
: 
| 
\ 
-@) 


WI b JeOLv 
\ 
\ 
i 
\ 
\ 


Suensel 


Sy es Ss ee 


nd veawy2 # adaddlals DNAS 


—-—— 
bine tall 
Sienna 


———— 


Indy) W2AWW) & wddias WAS 


| Awo7lidansdo wba 7 


| 
| 
5) 
| 
| 
{ 
| 
| 
| 
Een 


aol 
‘BMa0a 4Gls << —<$<$<—_—- wn 


oa 1snfav 


— 


ites Peay sre ek da 


96h 


Lhd ) 2 
Hd! ra ? IY S 
we 


iS 
do | cS 


aw 
NY dai THvOUZaA 


( 
( 
( 


Nivuawyo 2 adddlaLS INAS 


iS wes Ter Cera oO. ae te ee 
+ ' 
2 
fa) a if 
| g Le Z| 20% / | 
oe (2° h) (40%) + al2zy 
Ge © 
iS 
Qs , 2 gov 
S084 ee ‘SIN T" 
omni te 2 mas — : ‘1aZA 0 -AS+ 
LOS ne Goviena at: asia J 
or ai eee TT 


dwy isang crv gp ae 


~yvx 


nant vaaw? B 
Wadd als oe 


ther O~-wan- 
li@rEG $l 


Sy MAAMOF 


ON 
30h a8 OAK iN 
‘a \ 
} @ pst an 


4 
i 


4 


awry JSang ® sNnmANv 1d 
“aalidoddy $970H TIRd OS !rantd 201s wgnddHt 

a7gwusntay Zuid mazes 39 anneNs “37NdIW Jo (main todd word) 
a dst ane Al ond davod 25 ahaa Jusw7d SBavw2woH 

vy X aalcindW ag o7NHS oe wial) 198) Dg 11d 


(199-112) 


( .aawvxa 


TarGT,.aiPr L7eQeCa75 


S2@5"i408 44 UnmM, 1/4 W RES 

Nis 2235"11903 73 OHM, 1/4 W RES 

9 seoelevd lad Umm, 1/4 W RES 
oe S2ne1e24s 224Y Unity 1/4 W RES 
<i S2571275 330 Omm, 174 W RES 
2 S2aeide7 3,140, 1749 W RES 

4 SevelSé2 Linnunit, 1/4 W RES 


adver iads LiAnuai4,g 174 4 RES 
peaeiti7 Lawauyunm, 1/4 w Res 
SA2a=)1 350A 4?a hit, 1/4 W RES 
D23"71421 2,7K04%, 1/4 W RES 
523°149335 4,35N0rM, 174 W RES 
5258165 47aKUrHM, 174 W RES 

150 OHM V4 W RES 


yr rrrprrrrrrrry,y, 


Win GIG th & 


30a TRIM,LOK,PNL=MT 
190 QHM POT 1/4SFT 


wo 


UMISedi7y 674 PF,uIPeMICA CaP. 32 IP 
Fore 1 asz 241 MP,USC*CER CaP, Q TP 
ema 19 MF, e2SVUC, ELEC. Ip 
Peoeitud 190 MF, 25vue,ELec, IP 


+003 pF 


ae D5S"0914 [149145 Ssfievluoe 
INe7@ GERMmULOgE IP 
3 zZn¢les NPN TRANS IP 
$ enetes Far TRANS Ip 
o UP UPeanP, ROA 


MALCROMENRY CHOKE. SL 
MLURUHENRY CmOnle 9d 


3 VSS P=C nOARUS 

La Sor 1537 13*236 SNC pF M=CHS SMT. IP 
1 CHASSIS, INPUT=FACE [8.25 IPM 
4 nea7mleuleMelLo9 KNOB, BLACK/INLAY 2991.00 IP 


REFERENCE MODULE: 


The Reference module produces a constant voltage proportional to front panel 


knob position. It uses 2% #217 printed circuit boards; save other 3/4 of board 
for making 3-D Joystick later... 


Joystick and slide pot inputs could be created in analogous manner. The value 
of input resistor, Rl through R9, is not critical; for instance if 5K ohm pots 
in joysticks are available, use then. 


Capacitors Cj, C2, are used to filter out noise. 100uF is the minimm and does 


not affect the feel much. Dan chose 250uF and Phil chose 1000uF; 1000uF is 
very 'slushy'. 
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FA air L537 NC, FM@CHS AMT, REF 
i ChaSSlsReFRENCERF ACH, 25 REF 
cea dale Cae deg sue, RLACK/INLAYeSS .au REF 
18 1N270 GERM~DIODE +22 8 REF 
| erie, miowiz6o oour, @5v, GLecT.. | === A Ree 
8 710-1218  250uF, 12v, ELECT. : A REF 
8 623-0701 470uF, 16v, ELECT. A REF 
18 623-0703 =] 000uF ELECT. A REF 


AMPLITUDE CLASSIFIER 


The amplitude classifier takes an input signal at JI lland 

separates it into 8 contigeous regions varying from black to white. 

The: value put out by each region is controled by R 1 through R 8 and by 
signals inputed to JI 1 through JI8. The output signals are available 
for each region seperately, JO 1 through JO 8. The sum of these signals 
is available at JO 21 through JO 24. The effect of JI 1, JI2, R 2, etc., 
is additive in each region. R11 controls the gain of the signal 

inputed at JI 11, and R 14 generates a bias (constant gray level propor- 
tional to knob position) which is added to the input signal. In 
general, R11 and R 14 are used to match the incoming signal to the 
lightest, or 'top and 'darkest' or 'bottom' of the 8 regions. 


TEST INFORMATION 


These tests are best performed with a 1 volt, peak to peak triangle 
wave inputed to JI 11, and a calibrated dual trace oscilloscope 
connected to the input and output of the amplitude classifier. R13 is 
adjusted §0 that a +.4 volt signal activates channel 8 (bottom). R 12 
is adjusted so that a +.4 volt signal activates channel 1 (Gop) Ra 
should be full clockwise and R 14 should be in the exact center of 
rotation. R 12 and R13 interact greatly, so, repeat adjustments until 
both canditions can be met simultaneously. R 16 should be adjusted 

so that with R 1 through R 8 in their centers the individual output 
are near 0 volts when not activated. R15 should be adjusted so the 
summed output appearing at JO 21 through JO 24 is 0 volts for the 
non-activated channels. 


BASIC CIRCUIT DESCRIPTION AND TEST INFORMATION--AMPLITUDE CLASSIFIER 


A signal at JI11 is sent to all comparators. The resistor 

string of 100 ohm resistors combined with voltage sources at R 13 

and R 12 bias so that IC 1 switches on ata higher (+) voltage than 

Ic 2, IC 2 switches on at a higher voltage thah IC 3, etc.. For example; 
with 0 volts at JI 11, IC 56,7 might be on and IC 1,2,3,4 would 

be off. The transistors connected to the outputs of the comparators 
decode the comparator string output such that only the highest comparator 
on is outputed. In this example, channel 5 would be on, all others off. 
This signal is sent to the multiplier associated with channel 5, turning 
it on. All other multipliers would be off. 
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e70 UWMe 1/74 W RES! .26 
300 OWM, 174 W RES] .26 
470 UHM, 1/4 W RES| .@6 
680 OWM, 1/4 W RES 06 
1KW UWKM, 1/4 W RES Pal) 
125KOHM, 1/4 W RES] M6 
2eeKOHM, 1/4 W RES| .@6 
2alTKOMM, 1/4 W RES] 06 
SeilKOHM, 1/4 W RES] .%6 
10K ORWM, 1/74 W RES 296 
118 OHM, 1/4 W RES] .@6 
156 UNM, 1/74 W RES] .@6 


100 OHM POT 1/4SF AB 
300 OHM POT 1/4SFT 
LOK UHM POT 1/4SFT 
eK TRIM BO@MT 


45 PF,UIPeMICA CAP 
470 PF,DIP*MICA CAP 
004 MF,USC=CER CAP, 
120 MP,eSVUC,ELEC. 


220 
e352 
205 
024d 


sTtbepIODE 

NPN TRANS 

PNP TRANS 

UIP UPrAMP,RCA 
VIP GAILNeCONT AMP 


BNC, PMeCHS,MT, e72 
CHAS, A®CFACE 8.25 
VS5 PeC BOARD 

216 PeC BOARD 

217 P=C BOARD 
KNOB, AMBER, GAIN. —. -- 
299 IN/MBL, D/WHT 
KNOB SILVER Biers 


iil 6 
10 OY 
{,00 


PAGE 1 


rrrrrrrrrrrprrrrrrr Pp 


ae 


rPzZzZzZ2z 


QA YP 


SYNC GENERATOR 


This module generates full NTSC color sync conforming to RS 170 EIA after 
trimming the master osscillator. The sync generator should stay well within 
the broadcast standard. 


All outputs are -4v. into 75 ohm except the 14 MHZ. (JO13) which is an open 
collector TTL. JO13 is not used except for work with digital camputers. 


JI1 howtizontal reset and JI2 vertical reset are not implemented in full. 


The sync generator requires starting pulses which are provided by capacitors 
associated with JI1 and JI2. Time must be allotted after power-down before 
power-up (at least 30 seconds) to assure proper starting of sync generator. 


Master osscillator trim: 

Adjust the master osscillator frequency to 14.318180 MHZ. A convenient way 

to do this is to run a lead from horizontal drive and wrap it (still fully 

insulated). around the antennae of a TV receiver. Tune the receiver to a 
station on feed from a major network (in color). You will notice two vertical 
lines or one vertical bar drifting across the screen. Adjust the master oss- 

cillator with a long insulated screwdriver through the access hole in the front 

panel of module until vertical lines do not drift. 
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OSCILLATOR 


This module contains two oscillators that generates a sine 


wave output available at JO3,J04 and a triancle wave output at 


) 
JOl and Jo2. If the sawtooth switch is down instead of up, the triangle 
wave becomes a sawtooth and the sine wave becomes an "Ss" wave. The 
rotary switch sets the gross frequency range form 1/100 Hz. to 

% MHz. R2 is the continuous frequency adjustment. If the voltage 
control switch is up, a signal inputed to JI2 will control the frequence 
of the oscillator in combination with R2. With the switch down the 
voltage control is disabled but the oscillator is more stable. A 


sync. level (4 volt) signal into JI1 will trigger the oscillator to 


stabilize patterns. 


CIRCUIT DESCRIPTION 


The 8038 is a complete voltage controlled oscillator whose 
frequency is controlled by resistance R2 and the voltage at pin 8. 
The 715 is a 10x amplifier and- in combination with the zener diode 


produces a controll voltage at pin 8. 


The trimmer associated with the input of the 715 should be 
adjusted so that the control voltage is centered within its range with 
0 volts in. To do this, input a triangle wave to the voltage control 
input and adjust the trimmer until the voltage that makes the maximum 
frequency is as positive as the voltage that quenches the oscillator is 


negative. 


The two transistors and zeners are used to trigger the oscillator. 
When a fast-falling signal is presented at the sync. input this 
turns the first transistor off which turns the second transistor on. 


This clamps the oscillator to the bottom of its output wave form. 
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OSCILLATOR o_o MARCH, 1977 


1.) SINE=WAVE PURITY CONTROL: 


Remove 82K resistor; and, add 100K trim-pots as shown in diagram. These 100K trim-pots : 
correct sine-wave purity. You should be able to trim to a 'perfect' sine-wave. -l2y, 


10%. 
PROCEDURE- low 
A) Before supplying power to the module, center $12 
all trim-pots. : 100K 


B) Set the oscillator at a middle freguency range, 
and display sine-wave on scope. 


* C) Tweek the trim-pots for highest amplitude possible 100k 8038 


(+1 volt) without creating any flats or peaks In 
the waveform; i.e. 'perfect' sine-wave. 


(THY b+ 
{TO Mth 


2.) HIGH-FREQUENCY SYMETRY CONTROL: > SQUELLHING 


ay) 


R10 and R11 maybe replaced by a series combination of 2.2K resistor and a 5K trim-pot. \ RO 


This serles combination (RT10 and RT11) correct_| 
quenching of waveform; see diagram. RO8e 

If both trim-pots are too large, pind 
the high-frequency end of each range 
wil! be lower than optimum. 

If both trim-pots are too small, 
the low-frequency end In some” ranges 
may quench, particularly in SAWTOOTH mode. 

The difference between the trim=pots 
determines the high-frequency symetry. 


gh-frequency symetry and low-frequency 
1 


PROCEDURE- 


B) Turn 10-turn pot to extreme left (lowest freq.); check to make sure that no range quenches 
in sawtooth mode. !f quenching happens in any range, tweek trim-pot to get rid of it... 
C) Tiirn 10-turn pot to extreme right (highest-freq.); check to make sure that In a higher 


frequency range you still have good symetry fn triangle mode. If you don't have good triangle 
symetry, tweek trim-pot to get It... 


GO BACK AND CHECK FOR SAWTOOTH QUENCHING... 
D) To maximize high-frequency in ranges, decrease both trim-pots equally and go-to-step B). 


If oscillator quenches at low-frequenctes, back up some; I.e. Increase resistance, go-to- 
step C). Stop. 


These trim-pots will have to be outboarded on a perf-board and attached to card support frame 


of the module. Leave enough lead length on the trim=pots so it can be gotten out of the way 


for servicing the cards...! 


Some 8038 integrated circuits appear to behave better than others; you may want to try 
various 8038's, choosing the best behaved ones...! 
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USCILL «IP La=JAN@75 PAGE 1 


lo 5251600 14 UHm, 1/4 W RES A Oss 
& ; s25e1117 27 unm, 1/4 W RES A oss 
é Sedsi16e05 75 UrM, 1/4 W RES A oss 
{> seSeleve lw umm, 1/4 w RES A Oss 
é 52581556 1K Uniny 1/4 W RES ry OSs 
2 B2sel4u5 eyenumti, 1/4 w RES A | OSs 
6 S25"1467 SelKCHM, 174 W RES A oss 
a 325"1489 o,6KUHM, 174 W RES A Oss 
33 S2se1$e2 1K OM, 174 W RES A oss 
ae S2sel1/¢5 Gen UWM, 1/74 W RES A oss 
2 1GP4S4 1@1UA 100 Ohm POT 1/4SFAK 1.71 N oss 
e ler 9600 3389P 20K TRIM BO=eMT 265 N Oss 
é 9F lee LOOKCHM 14"TURN PO 5.30 N oss 
e 65¢"u019 4TPF,RPOLY CAP A oss 
2 S5e=40e6 - 1@UFF, POLY CAP ry ass 
4 odeeubon 1464PF ,POLY CaP A oss 
2 oe 2eew11Y 081 MFU, PULY CAP A ass 
4 eoask Iku 6847 MFO, POLY CAP A oss 
4 edestlud 047 MPU, PULY CAF A Qss 
2 edeageu) 14 MPD,RLEC Car, 35V A ass 
2 bodeSe56 12@ MFO,eLEC CAaP,1S5avV 2.41 A oss 
2 isF 562 vMiSeculd 260 PRF,OLP=MICA CAP,2u N oss 
¥ (ive l246 jiebewes 3 MF, @SVUC,ELEC, A oss 
6 Y1G=1e6W |/eoelsyH 100 MP,2S5VOC,ELEC. A Oss 
| 
ra S35°H914 oTLeviluve oy A oss ~ 
6 LNASS 00 Sel¥ ZENER Sw ea Su N oss 
ie eneles NPN TRANS 222 $ ass 
6 eN4GLES PNP TRANS eal $ Oss 
rf LULeusone VIF USUCVeCONT) 8.42 $ OSs 
2 uIP slivn 8.25 $ Oss 
(3 Pel SOARU oss 
rH VCO P=C BUARUS Oss 
é eeru4es 1462 SW, 6=POS, N oss 
4 6Senv5u7 evs ) SPOT A oss 
le S9P L537 M=CHS MT. N Oss 
: Ne freien eet eR eet pen pp ee ee al aaa 
1 as CHASSIS,OSC@#FACE 8,25 ea ass 
2 GIFTS = Ko-zsoA4" ALUM, KNOB LIS Wy oss 
2) L2FGO4S DFA-N COUNTING DIAL AIS Noss 
~2 I2F 9800 3387P 5K TRIM. BO. MT. 65 N oss 
2 {2 9800 3389? 100K TRIM. BD. MT. 65 Nv OSS 
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COMPLETE PARTS LIST 
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Classteal I-P 


pa 
wn 
a ‘te 
nw rar FS is 
2 Sa 5 oO 
> i} FE be = 
ke a (Si) a ac 
_ — cz it a 
kK Sys iL [aa 
= ao Dw KO Ee 
<x ao 2a [a at) Lema 
ie) 2De <=> ce i 
tw} nw =r aq = 
% 
: ‘ 4 ‘ ‘ 
% * * % % 
* * * * * 
* * * * * 
* * * * * 
* * * * * 
: : : : : 
* * % % % 
Be et SNEWARK ELECTRONECS®SS® 
~"5(PKG100) 67F4065 8325 — 374" SPACER 11.00 
2(PKG100) 67F4067 8327 1" SPACER 14.00 
1 __ 29F263 1900 ——— BOLT_CUTTERS(CRIMPQ4)37 
1@0U FT Sor LBBdWM RE 5S9/U CUPAXTAL CABLE 81.28 
1ue $9F 029 68175 ONC, MeCABLE MT KEMP 279 
Sou Fr SEF QS3NF RG 174/U COWAXTAL CABLE 25.25 
fy bor oSBwal 8529 wIRG,SULJDe20AWG BRN219 
1 Sor 650WAe 8529 WIRE, SOLID=20AWG RED2.19 
pa F=i SOF SSOwAS B529 WIRE, SOLIDe20AWG ORG2.19 
4 SOF OSGwAWH 4524 wIRE,SOLIDe2vAwG YEL2.19 
1 Sor o>SdwAS 6524 WIRE, SULID"20AWG GRNE.19 
4 BOF oSQnh6 8529 WIRE, SOLILO—2VAWG BLUE.19 
1 SOF OOOWAT 85e9 WIRE, SULID=2WAWG V102.19 
1 SHPO>SGWAB 85e9 wIRE,SOLIDm20AWG GRY2.1S 
1 SeF6SQWAY 8529 WIRE, SOLID=2GAWG WHT2,19 
1 SOF O>DQWAL M8529 WIRE,SULLU2@WAWG BLKE.19 
1(1UGrT) SOF S9QWAL 850” WERE, STRe16AWG BRN 2,96 
LCLGOFT) SOF S9QnAe 8520 WIRE, STRe1OAWG RED 2,96 
LOLOOFT) SerS9OWAS 8500 WIRE,STR#16AWG ORG 2,96 
LCLUOFT) SOFS9QWAM B50¥ WIRE, STR=1OAWG YEL 2,94 
LCULGEFT) S6FSSQwAS 8500 WIRE, STR#16AWG GRN 2,96 
LCLCOPT) SOFS9UNAS 8500 WIKE,STR#16AWG BLU 2.96 
LLLMGFT) 3OFS92WAT 8500 WIRE, STR@=1LOAWG VIO €.96 
L(1OGFT) 36F590WAS 8500 WIRE, STR@16AWG GRY 2,96 
LULGGFT) Ser S90wAD B5u0 WIRE,STR=16AWG WHT 2296 
LUAM@PFT) S6FS9BWA,BESON WIKRE, STR*LOAWG BLK @e96 
2 SOF 1260 17656 POWER CORDS 14 AwG. ei? 
1 622408 15°15 FUZED &C OUTLET bOx1e.85 
tf  erFege  SheSaul  FUZE,L A,=3AG,SB 1,58 
“8 (BUX1Ge) SiF 2245 INTER LOCKWASHHS 295 
. 4(BUX18@) SF 096 BINDMREAD4@4awis4 1.64 
7 A(8OK106) Sor 699 Z BINQHEADG=4 On /2 oO 
i ——~$8F 2521 weicP SOLGERING STATION 37,02 
1 SSFe5e0 PTA 4/10 TIP (WeTCP) 1.02 
fee 73 SF 587 45"121 WIRE STRIPPER 2.65 
et $4F 093 @257=-4C CUTTERS 3.15 
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CHICAGO, ILL. 
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Lar 454 
| Lurk 459 
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Lor o8s 
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der 98 
4 “Jar ieer, 
yer 1269 
14F 554 
Lar 595 
14rd? 
| l4r562 
14h S06 
[ a4r 567 
L4OrSs7 
~14r56e 
Lar 592 
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efr ay? 
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ySF251/7 
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ne gered 


alr Ta4 
S9r 1232 
s9F 1235 
59=F e255 
SOP AS4? 
| S9r i552 
\ 39r lado 
S39F 1550 
j S9r1SSa 
| Sor 14346 
S9F 1554 
S9F 1256 
S9F ASST 
S9OFIA4SS 
SOR L335 
61F1175 
12F6045 
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** "= NEWARK FLECTRONICS***# 


S9Fl74u 


ae 


133.38 
Die 
8.70 
5.02 
4.35 
1.45 

41.99 
46.40 
9.00 
21.20 
9.00 


zzz. 


| 
| 


ij 


‘'zezzzzz 


i 


zZzzz 


18.20 
1.44 
Tie OZ 
1.40 |; 
6.80 
8.10 
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24 
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Lwiua ivy UKM Pol 1/4SFAB 1.7% 
S@1UA 5@a OHM POT A/4SFT 1.7 
ut 192 OM POT 1/4SFT 1,45 
‘500 GHN POT 1/4SFTBS.e2 
ud 18 URM PUT 1/4SF 4,45 
U6 26 OHM POT 1/4SFT 1.45 
1@5uUa 124 Onm POT 1/4SFABA.21 
uae ZK UMM POT 1/4SFT 1.4 
Q¥SuA 50K OHM POT 1/4SFAB2,21 
___ A@OKGHM ABReTURN POT 543 
S@Olue 520 TRIM»LOK,PNLeMT3e20 
Son TRIM) LOK )PNLEMTS, a7) 
—$389r OK TRIM BDeMT 26! 
_UMaevedy 9 Pr,OIPeMICA CAP, 36 
Utib=48BO0 B “PP,OIP=MICA CAP.36 
uUMisetevs 12 PF,UIPeMICA CAP,20 
UM Se1Sud 15 PF,OIP=MICA CAP.aa 
UMISecuus 22  PR,UTPeMICA CAP,18 
UM{S@S3S50) 53 PF,VIP=MICA CAP, .24 
UmiSe670) 47 PF,VIP=MICA CAP, .24  !' 
VilS=s9d) 39 PF,QDIP=MICA CAP .19 
veltSe141u 1949 PF,DIP=MICA CAP.18 | 
_umiSeevld eb@ PF,DIP@MICA CAP,22 
uUMlose41l7y 473 BF /OIPeMECA CAP,32 i 
& bday e425 MPOSCeCER CAP, ole i 
JuuriAszZ 41 MP,DSC@CER CAP, 2.05 : 
geese 205 MP,OSCeCER CAP, 237 | 
Tube’ o) MF,USCeCER CAP, «16 } 
“Swu 3% 84 MICROMENRY CHOKE2,91 = | 
Suara 47 MICROHENRY CHOKE 69) _ 
9udo ‘Lewe@8U VARI.CHOKE 3,39 iz 
lsss4ou 9,1v ZENER 5W = 2 SO ] 
ANS358G  5,1V¥ ZENER SW @e8@ | 
1402 We OMPOS, 3,00 | 
162090 POWER SWITCH, AMBER 3,97 | 
3B44125A 110V LAMP=FUZE KNOB4,06 
‘LOWe4mn AC RECPeFM*2POLEGD1.58 
lou=5=N AC RECPeM*ePOLE#GRD2.06 
SeSiveFP JONES FMeCHSoMT, 1.2% 
Lii19°é183-001 POST BLACK 10 .5e 
LLl9-G1Gs—O0d POST BROWN 1 .Se 
Liievive-wol POST RED ee 
LileGiebvol PUST ORANGE 3 Se ; 
Lilewiv7"001 POST YELLOW 4 52 | 
Liievie4a61 POST GREEN 5 .5e | 
LiLlevilvedel POST BLUE 6 .Se2 | 
Lilewiilew@al POST vOILET 7 .S2 
Liledils-G01 POST GRAY & .32 
Lil-@1G19001 POST WHITE 9 252 
L3"245 DNC, FM@CHS, MTs Tula wie eine 
KD-1250A-4" ALUM. KNOB (TIMING) 1.75 
DFA-N COUNTING DIAL 4.75 
SUB-TOTAL: 


SUB-TOTAL: 


NEWARK TOTAL 


[68:88 


1173.81 


****ALLIED ELECTRONICS**** 


1.78 ie S 


[chee ~“$e5—=1060 40 Ohm, 1/4 W RES 06 
10 $25-10601 15 OrM, 1/4 W RES .Ge 
30 S25"1117 27 Om, 1/4 W RES .G6 
41 ; : peoei153 47 UNM, 1/4 W RES .f6 
aS 3525-1185 75 OHM, 1/4 W RES .@6 
235 S25°1202 100 CHM, 1/4 W RES .26 
19 | 5S25=12e6 190 UNM, 1/4 W RES of6 
48 i $25=1246 220 OHM, 1/4 W RES C6 
79 ! 525=12603 27@ OHM, 1/4 W RES G6 
21 teen __ S2b-127@ 30@ OWN, 174 W RES C6. 
10 { 525-1276 532 OHM, 1/4 W.RES 06 
BBL 525-1302 470 OHM, 1/4 W RES .26 
66 BE ; 5251308 510 OHM, 1/4 W RES 06 
27 52581330 680 OHM, 1/4 W RES .@6 
ome 5251356 1K Ohm, 1/4 W RES .@6 
10 ie ies 525813601 1,1KOHM, 1/4 W RES 6 
30 $25=1360 1,5KUhN, 1/4 W RES .@6 
65 525-1405 2 o@hUhM, 1/4 W RES .@6 
13 $25=1421 2.7KOHM, 1/4 W RES .6 
10 ite Seoesue7 SK OURM, 1/4 W RES 2&6 
10 525—1433 3,3K0HM, 1/4 W RES 26 
10 S2@5"1461 G,7KOKM, 1/4 W RES .@6 
134 525"1467 Se,ikKOHM, 1/4 W RES .@6 
1.0 $25=1469 6©,8K0hM, 1/4 W RES 26 
227) ok 5251522 10K OHM, 1/4 W RES G6 
17 { 525-1528 1iK Uhh, 1/4 W RES fb 
32 H 525-1550 15K OKM, 1/4 W RES M6 
10 525—15u3 @7K OnM, 1/4 W RES 2@6 
cr 0 $25"1650 47K OHM, 1/4 W RES 226 
10 ey 525-1703 62m UNri, 174 W RES Gb 
10). eres 525-1717 1@0KORM, 1/4 W RES” .fo 
1,0 { 82591907 a.eMOHM, 174 W RES 206 
241 a 5500914 1N9148 SILev1Ove 019 
4 e52-0019 G7PF)POLY CAP 013 
4 BSe-YOe6 1a0PF, POLY CAP 013 
8 ' See veso 1QQOPF ,POLY CAP Bite! 
4 }  852"e110° a1 MFO, POLY CAP 413 
8 | 652-2908 7 MFO, POLY CAP .13 
8 ' 85e~u1u4 o47 MPD, POLY CAP 13 
4 | bSeR460) 10 MFO,ELEC CAP,35V .48 
25S aaa B5ee5256 ' 194 MFD,ELEC CAP,15@V 2,4} 
a T1G"1Z48 1eGewo5 5 MP,2SVOC,ELEC, 42 | 
ys TA~e1291 emenlO) 10 MF,eSVOC,ELEC,. 44 
1 71001253 Seb-020 . 20 MF,1@VOC,ELEC, 1’) 
2 714021254 S3eueve25 25 MF,25VDC,ELEC. 46 
7 71091258 4aveysy 5Q@ MF,eSVUCPpELEC, eb 
142 71291260 Tebe1invd 100 MF,25VOC,ELEC. 24 
2 710—"{218 bevee25SH 250 MF,212e0C,ELEC, 58 
; (10"1339 LeeeSdu 500 MF,16VDC,ELEC, +245 
74071340 Necom10GG ABBOMF,16VDC,ELEC, 67 
Scary TUEGK100) 920-1603 1803 ~ TAP SCREWS #6"378 
74 (BUx1G0)920"913605 1365 NUTS S=GQ%1/4 HEX 1,62 
{(BOX1UOIFeO=13597 1497 SOLDER LUGS 3/6 HOLE2.eS 
LeSPUOL 70795060 SOLDER, 60/40",.025 6,38 
at 707X%3056 3056 Se ORAWER CABINET 10.02 
‘y $4870240 CC4o. 4®@ BIN RACK 22,58 
—g | 6528@507 ev5N “SW, SPOT 
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1355 SLEEPY HOLLOW 
ELGIN, ILL. 60120 
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MICRQSONICS 
WEYMOUTH, MASS.02188. 
KIDS TART AB “ XTAL#14,318160MHz140,0@ 140.00 Se 
| 140.00 

aa! OO 
~ OHM ELECTRONICS — cil are 

649 VERMONT AVE. | 

PALANTINE, |LL.60067 


2000 (1936-4 ' @5~3d"a0u1 IC DIP SOCKETS = 036 . 25,50 \ 
1000 1875-2, B2=4—1112 TRANS, SOCKETS 2245, 24.50 0 
TOTAL 50.00 | 


=a SEN Se a ee 
_/ "ADVENT ELECTRONICS | 
7110-16 N.LINCOLN AVE 


_ ROSEMENT, ILL.60018_ 


wees! d=5260063~ #44 “" oePIN FEMALE CHS MT .9a OO 0h mma 


OR : Q9-Hewii5eMOLEX PeC BOARD CON, ,58 17.50 AP 
SOU SSOLEO MOLEX INSERTS | 2636 10.70 AP | 

* 4 CEN@4H92"5COLOR ENCODER BRO4GC.Ce 400.00 AF 

%* 1 TUSO140 22522229401 4ACONTACT CON 5,89 5.89 A 


ea | TOTAL 437.20 
“LAMBDA ELECTRONICS | be iat 
2420 E.OAKTON ST. | 
ARLINGTON HEIGHTS, ILL. 4 aS 


eS eRe eras 


1 LOS#Z915 15V1,4AMP POW SUP 32,00 32.00 L 
@ LOS=Z=5 SV, SAMP POWER SUP,32.00 i 64.00 (i 
4 LelemOVvel5 NON#ADJ. OVP 8.20, 8.00 L 
ralemes Lel2-OV"5 ss NON#ADJ, OVP B.OG 16.00 te 
at LODeWel5e 42V,3AMP POWER SUP87,00 87.00 L 


4 Lei2-Ovele NON#ADJ, OVP 8.08 fici10 ONE aes 
| feller) IE TOTAL ~ 00 


| 
} 

7 } 
| ‘ | | 


{i 2 | 
fect fee | | | 
33 2 ina7e GERNeDIOUE sekic CAI Gora 8 
144 lies 2N4123 NPN TRANS +28 38.88 s 
90 ‘uw 2n4125 PNP TRANS ; ae ae 2430) s 
70 om  CASeSO DIP OPRAMP,RCA 1.32 92.40 s 
22a bine © ME1445L DIP GAINeCONT.AMP 1,98 66.50 s 
eeeone >” Je obo _MC9eR2P DIP MONGSTBL.VIB, 8,18 24.30 7) 
Riger Ss ‘O~o-+ MC74121P DIP MONO,VIB, eae 3.36 _ 8 
4 | Aber ICLeV3BBC DIP OSC (VeCcONT) 8,42 33.60 8 
a ese MATS DIP SINK Hace ss @O s 
ag ae 74805 DIP BUFF, FAIRCHILO 1.04 = .1.04 _& 
1 i »§-&O S@beaDc =PIP MOS DECODER 16,56 ; 18.56 s 
bh eISs| 7404 OLR BUR ker oes .70 s i 
i P2OO | TOTAL AT Se ' 


| Hf 

JOTICE:THE SONY COLOR ENCODER BOARD( FROM ADVENT) HAS BEEN DISCONTINUED. Toe Meron 
~ WHEN A REPLACMENT IS FOUND AN ADDENDUM WILL FOLLOW.... 140.00 MICRO. 
-NOTE ALSO THE 44-P1N CONNECTOR(USED W/ SONY ENCODER) NEITHER ONE ‘ 50. 00 OHM 


Nl ima 4 _SHOULD BE ORDERED! ! 207.00 LLAMBDA 


347.00 SEMI CON. 
437.00 ADVENT 


Teale eee ioe 
140.58 ROGAN ra 


S 3000.82 TOTAL 
; 


| 

Lt 

| Loe 
f 
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QUANTITY /I-P | MODULE 13 QUANTITY 
eee ee eoanns / SOX 


BOX & P.C. BOARD DATA 
for 


**%olasstcal [-P*** 


NONE 


POWER SUPPLY=2 


[anlax) 


— 


1 INPUT VS5 3 
1 COMPARATOR | _VS5 3 
1 | DIFFERENTIATOR ‘|| __VS5 3 
1 FUNTION GENERATOR | VS5 3 
1 | REFERENCE eal 27 3 
8 ADDER-MULT. VSI I 

“ih | VS5 1 

2 OSCILLATOR —— i 

217 2 

ik SYNC, GENERATOR {ft VSWcvev i 

i a | SINK 2 
1 | SYNC, STRIPPER ‘|| —_—vs5 y 

DS6f) * a 

3 AMPL. CLASSIFIER || VSS — i 
216 1 

ey ; 217 2 

i COLOR ENCODER DS6(f) * i 

217 1 

_*otd name in parenthisis il 


ee s iekes VS1 
JOBE GBR IB AIEEE IC III KIO IIE I IE eI IE EI IE 
OR CONSSIALTP TOML| HOLE & TO ORDER P-C BOARDS 3 E, : 
Fag conscience rome] nore CF onRDS 2 E.Di1. 


VS1 


= ]-XEROX EDI ORDER FORM(10)COPIES 


a § 2-FILL OUT ONE COPY FOR EACH TYPE BOARD 
% (A)-PUT BOARD NAME IN UPPER LEFT 
202 & (8)-PUT QUANTITY IN UPPER RIGHT 
333 % 3-10 CALCULATE PRICE: 
oan %  (A)-BASE PRICE = BASE COST($1.746)XQUANTITY 
Taz § (B)-SERVICE=ETCHING COST (varies w/ hurry équantity)XQUANTITY 
25g 4 (C)-MISC.CHARGES: DRILLING HOLES COSTS 1 CENT EACH..... 
% -MISC.CHARGE=HOLE COST per BOARD X QUANTITY 
213 s -*note*hole cost=(hole count)X($0. 01) 
g4-TOTAL COST= (3a)+(3B)+ (3c. )x20% 


SANDIN IMAGE PROCESSER 
____BOARD ORDER FORM 


QUANTITY= 


4 ORDER FORM (Use one form for each type board)967 OD QUOTATION REQUEST Q SEND. m FORMS 


PRICE CHART XXXP PAPER PHENOLIC | GIO GLASS EPOXY | CUSTOMER 
SUPPLIED 
From teft side of 


= ALATANE THICKNESS THICKNESS 
loz (dip process) 16 178 | 1732| 1716] 3732 
a TS A SCIMES MEL En Me 
char selec n 
Water dip lacquer os x order, foil weight, 


CHART INSTRUCTIONS: 


number of foil" stdes, 
ATING. 
From top of chart, 
a .062| .069| .075]. select type of base 
material and THICK- 
Water dip ap +093 NESS. 


The figure, at inter- 
section of PLATING 
and THICKNESS, is base 
cost per square inch, 


Use letter at bottom 
of column and number 
at right of row for 
order number, 


Enter €.0.1. order 


number here, Fl 2 


ee 

Water dip lacquer}|.047 . 
-050] 054 el . 
SRCIOE AREY ene 
CC ETAT OT 


Silver oe ae | .092} reo] 116] 
-oo[. 116]. 146].178] 059] 009] 16 
A Gua ORa Ewe cea Cun | NEN ea Re 


SERVICE Price/ board ¢ = =¢ 
SCHEDULE Oelivery required $1,746 x E =base price= 
base quantity 

eost 


$ x =service =$ 
etching quantity 
cost 


6to9 1. tre A 
$ x =misc.charg=$ 
10 to 25 3 ——_—_ 
ole quantity 
25 to 50 
cost 
50 to 100 


ee confirm delivery : (A+B+C) X202 te TOTAL COST 295 See 


on these quantities. ==> 


We are selling service. You will be notified by phone of any 
failure to fill order, Payment refunded, Sign here 
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“2OLOR ENCODER 


The Color Encoder module is a N.T.S.C. standard color encoder based around the 
color encoder board of a Sony DXC-5000B color camera. A summary of inputs, 
outputs and controls follows: ‘ 


JI1 COLOR CARRIER (3.58) lv.p-p 75ohn 

JI2 BURST FLAG 4v.p-p 750hm Supplied from Sync Generator, 
JI3 COMPOSITE SYNC “ Sync Strip or 'House-Sync' in 
J14 HORIZONTAL DRIVE & any TV studio... 

JI5 COMPOSITE BLANKING id 


JI6 (reserved for future expansion) 
JI7 RED INPUT (+ and -).5v. 75ohm 
w 


JI8 GREEN INPUT All inputs supplied fran 


JI9 BLUE INPUT " Image Processor with associated 

9110 (not implemented yet) gain controls... 
RL through R4 are normally ieft 
at 4 gain... 

JOL.. LUMINANCE OUT ONLY ; non-camp. lv.p~p 

JO2 N.T.S.C. OUT COMPOSITE 

JO3 " 

Jo4 e 


R5 (chramance control) and R6 (tue control) act like adjustments on a color TV. 
Adjust using a vectorscope or adjust (visually) to a monitor tuned to a standard 

TV station. 

R7 is adjusted to produce no chromance (color) out when there is no signal coming 
into the red, green, blue inputs of the encoder. 

RQ (burst height), R8 (pedistal) and RLO (sync height) are adjusted to standard; if 
in doubt use signal fran local TV station for reference (oscilliscope is necessary). 


The function of the Blanking and Pedistal Board (top) is to insert blanking and 
pedistal to each of the monochrame input signals and route signals to the encoder board. 
The luminance component of the signal (red, green, and blue) is taken from the encoder 
and amplified by the iuminance Board (middie) and fed to the luminance output and 

back to the encoder. The Horizontal Clamp Board (bottom) receives horizontal 

and generates a clamping pulse which is sent to the encoder board.\pulse is poad te) 


‘Adjust RI1 for a delay of 1.7 micro-seconds after horz. sync falling-edge, and 


adjust RT2 for a pulse length of 3 micro-seconds. 


Presently, the Color Encoder Module has some ‘funkiness' fram a stringent point of view. 
It is quite adequate for all small format recording; however, in a 2" quad broadcast 
Context, a proc-amp is recommended on its output to prevent oversaturation of chromance 
information. ; 

MODIFICATIONS on the SONY ENCODER BOARD: 

Remove the white delay line (DL2); it has four leads to be de-soldered... 
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PRECISE installation of Color Encoder Board is important; check and re-check 
constantly as you proceed! 

Back support|for color encoder board is installed identical in position and 
orientation as is back support for the three printed circuit boards; see BACK VIEW 
pictorial. NOTE the position of bottom screw is on center-line of module and the top: 
screw is abit shifted to right as usual. Be sure to cut plently ‘of ‘clearance in the 
support bracket for the middle printed circuit board to clear; see BACK VIEW pictorial. 


Check for plently of clearance, made up of flat washers, star washer and nut, between 
encoder board at support bracket. As a 'safety measure’ against board ever touching 
the supports due to bending etc, insulate the supports with a couple layers of super- 
tape or very thin rubber... 


Front support bracket for color encoder board is installed upside-down and backwards 
to all other support brackets in module. This will put the screws for top-mounting 
of the bracket on center-line of module (not shown in pictorials). It is not necessary 
to cut away the lip of this front support bracket as done for the back support bracket. 


NOTE the top 1/4", bottom 1 1/4" and front 3/4" clearances for encoder board from the 
module chassis; see SIDE VIEW pictorial. 


You must drill 4 holes in encoder board for mounting it to the support brackets; be 
absolutley sure of correct alligrment and positioning prior to drilling board. 
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21 $25°1185 75 ORM, 1/4 W RES A COL 
4 ‘525-1202 100 GHM, 1/4 W RES OA COL 
i 525-1263 276 OHM, 1/4 W RES A COL 
a2 S25"127@ S500 OHM, 1/4 W RES A COL 
aT 5e5"1276 336 GNM, 1/4 W RES A COL 
4 S25"13u2 470 OHM, 1/4 W RES A COL 
7 525-1356 KZ OMM, 1/4 W RES A CoOL 
\ S25-14e1 2@.7KOHM, 1/4 Ww RES ry COL 
1 525"14601 4,7KOHM, 1/4 W RES A CoOL 
1 525°1522 10KKOHM, 1/4 W RES A COL 
3 525"1550  JSAKOHM, 1/4 W RES A CoOL 
4 525"1643 e@7KKOHM, 1/4 W RES A Col 
3 OF OTS QHM POT 1/4SFT CoOL 
3 10° 683 5@1UC 5u@ TRIM,LOK»PNLeM COL | 
3 GF OTA U4 1K OHM POT 1/48F COL 
4 OF O81 Ue 2k OHM POT 1/4SFT CoOL 
1 10F 468 105UA 14% UnM POT 1/4SFAB2. 24 COL 
j 1YF 588 : SG@0 GRM POT 1/4SFTRIS.G2 COL 
2 50K TRIM [ejay 
3 12F9890 | 33489F eBn TRIM BDeMT CoOL. | 
1 
1 L4F S57 OM 5"200d PF,DIP=MICA CAP, 48 COlenent 
2 Lar 592 OM{Se417) 470 PF,OIP=MICA CAP COL 
1 67FS13 TOCe104Z 4,1 MF,OSCeCER CAP, Cok 
xe 71W=1294 | SeG"e25 25 MF,25VUC,ELEC, (efo| ee) 
3 710—1209 | Tes-1800 100 MF,25VDC,ELEC, coL 
| 
| 
6 55590914 | AN9L46 SIL*DIOQDE COL 
8 INe7e BERM@DIODE COL 
4 2an4i2e3 NPN TRANS Coles 
5 MCLA4SL VIP GAIN@eCONT, AMP COL 
2 MC74121P DIP MONO,VIB, COL. 
4 217 PeC BOARD A 
1 PeC HOARD.OS6 
1 CEN=499e=S5COLOR ENCODER BROGOOsaO AP 
4 {71596149 |ee2S5ee2229"4H1 4M4CONTACT CON 6,89 A 
12 S9F 1337 13*236 DNC,FM=CHS.MT, 272 N 
1 CHASSIS,COL »ENC#FACB,25 dG 
6 RB9O7T mL eOCHMel ad KNOB, BLACK/INLAY2994 .80 R 
{ Romo Tm LDC aMal ad KNOB, BLACK/INLAY1O9N 82 R 
1 RBwoT=1e)CeMmL eS NNOS,BLACK/INLAY1 22 o@e R 
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POWER SUPPLY 


The power supplies are purchased modules and should come with com- 
plete documentation; if not request from LAMDA. 


In the IP, power supply regulation and high frequency transient 
response are critical. Substitution of other power supply modules 
is NOT recommended. 


In each box all corresponding terminals of the 10 pin Jones cannector 
are connected together. 


The output of the power supplies are connected to the appropriate 
pin of one of the connectors. 


In both power supplies (Box one and Box two), the binding post terminals 
are connected to the appropriate 10 pin Jones. 


A cable with two male Jones plugs and corresponding pins connected 
together is used to communicate power between the boxes. 


One side of each box should be covered with perferated metal or 
screen to allow for ventilation. This side should never be blocked 
to prevent ventilation. DO NOT let transistors touch screen. 


The 110 v. AC which powers the power supplies is the only potentially 
lethal voltage in the IP. BE CAREFUL AND WATCH YOUR FINGERS. 


--Box one contains +12, -12 power supplies. 
--Box two contains +5, -5 power supplies. 
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4 HI Z* LOW PASS INPUT MODUAL 


This moidiual alews high inpedence serces shuch as audio, and 
audio synthesizer contrell voltages it be inputed to the I.P. 


It is based on the input inodual se use its part list etc. 


The centroles rl,r2 work in the same way as the camer input modual. 
except the idea is te supress some ef the inceming signil. 

switch #sl either ac cupples input (up) or de cupples(down). 
switch #s2 selects lowpass filter. center is ne filter up is 
inaxiinuin filtration down is less filtration(averaging). 


thanks te Mi Mi Shévitz fer help decumenting. 
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